In the present study we are intended to find out the diffuse chemical pollution in central India on the basis of surface water bodies. We have designed twenty sampling stations district for this study in east zone i.e. Rewa, Satna, Sidhi, Singrauli, Shahdol, Umaria, Katni, Panna, Chhatarpur, Jabalpur ,Mandala, Dindori, Siwani, Chhindwara, Narsinghpur, Hosangabad, Betul, Damoh, Sagar and Bhopal. Various 
INTRODUCTION
Water is vital for life activities and is indispensible for human existence. It can be obtained from a number of sources like lakes, rivers, streams ponds etc. unfortunately, clean, and pure and safe water only exists briefly in nature and is immediately polluted by prevailing environmental factors and human activities. This is the reason that the water quality is a current environmental Issue worldwide [1] [2] . In many developing countries availability of water has become a critical and urgent problem and is a matter of great concern to families and communities that depends on non-public water supply systems [3] . In India about 36% of urban and 65% of rural population is without access to safe drinking water [4] . water is a vital resources used for various activities such as drinking , irrigation , fish production, power generation ,etc. increased human activities over the last 25 years are impairing a greater stress on these ecosystem resulting change in their features. There is a need of scientific management of exploitation and conservation of this natural resource. Rivers are primary sources of potable water for mankind all over the world. They are sources of food as millions of tons of edible fish, lobsters, crabs and other aquatics animals and plants are taken from them [5] .
In some countries lakes and rivers have been polluted with an assortment of waste, including untreated or partially treated municipal sewage, industrial effluents, and harmful chemical and agricultural wastes [6] [7] . The degradation of both surface and ground water resources had adverse impact on the quality of drinking water for the human use, as well as harmful effects on aquatics life [8] [9] . The contamination of water is directly related to the degree of contamination of our environment. Rain water collects impurities while passing through the air. Streams and rivers collect impurities from surface run off and through the discharge of sewage and industrial effluents; these are carried to the rivers, lakes or reservoirs that supply our drinking water. All of the chemical generated by man will eventually end up in our water supplies. These dangerous products from industry, agriculture and other human activities enter the rivers, lakes and underground water, and can contaminate our drinking water. In most of the developing countries have huge debt burdens and due to population explosion and rapid urbanization, people rely heavily on water resources and polluting in the absence of better alternatives [10] [11] . In India, the water quality of the rivers has been extensively studied particularly with respect to the rivers of north India [12] [13] and South India. These have highlighted the water quality and documented the changes brought about by rapid developmental and urbanization [14] .
Specially the riwes of rivers of drinking water supplies drawn from the river of drinking water supplies drawn from the river polluted by dyeing waste water may become unfit or otherwise unsuitable for human consumption due to odor, color, turbidity, presence of chemicals etc. The potential for hazards arises from chemicals etc [15] [16] [17] [18] [19] [20] [21] [22] .The potential for hazards arise from chemical toxicity presence of acids, alkalis and various organic pollutants. Water harness is caused primarily by the presence of actions such as calcium, and magnesium and anions such as carbonate, bicarbonate, chloride and sulphate in water. Water hardness has no known adverse effects; however some evidence indicates its role in heart disease. In urban areas, the careless disposal of industrial effluents and other wastes in rivers estuaries and lakes may contribute greatly, to the poor quality of river water [23] . Present study is aimed to evaluate the surface water quality in surface water area of west zone of central India covering various physical and inorganic nonmetallic constituent i.e. Temperature, pH, Turbidity, Total dissolve solids, Hardness, Dissolved Oxygen (DO) Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Nitrate, Sulphate and Phosphate.
Study Area
The Central India Covers the seven states of our country, it has long industrial development and also has deep cultural heritage. Madhya Pradesh literally means' central province' and is located in the geographic heart of India, between latitude 21.2 0 N-26.87 0 N and longitude 74 0 02'-82 0 49'E. Madhya Pradesh is the second largest state in the country by area. It borders the state of Uttar Pradesh to the north-east, Chhattisgarh to the southeast, Maharashtra to the south, Gujarat to the west, and Rajasthan to the North West.
MATERIAL AND METHODS
In the present study we are intended to find out the diffuse chemical pollution in central India on the basis of surface water bodies. We have designed twenty sampling stations district for this study in east zone i,e. Rewa, Satna, Sidhi, Singrauli, Shahdol, Umaria, Katni, Panna, Chhatarpur, Jabalpur , Mandala, Dindori, Siwani, Chhindwara, Narsinghpur, Hosangabad, Betul, Damoh, Sagar and Bhopal.
Twenty sampling locations consisting ponds, lake and rivers, sampling location were selected in the study area. Sampling was done during summer, rainy and winter seasons. The months of April-May, July -August and December-January, were selected as representative month of summer, rainy and winter season respectively. All reagents used were analytical grade and solutions were collected in polythene containers of 1 liters capacity for physico-chemical anal lyses. Various water quality parameters such as temperature, pH, turbidity total hardness, TDS, DO, BOD, COD, nitrate, sulphate and phosphate were determined using standard analytical methods [24] . The instruments used were calibrated before use for observing readings. The repeated measurements were made to ensure precision and accuracy of results. The location of sampling station are shown in 
RESULTS AND DISCUSSION
The results of physico-chemical Characteristics of surface water in river and lake near city in west zone central India is represented in (10. 2) NTU are higher than the limit set by WHO [25] as 5.0 NTU. The total hardness of water shows variation lower to higher level 150-770 mg/l, but most of the samples the hardness lies below 600 mg/l. TDS was observed ranged between 115 to 492 mg/l. All the samples of TDS were found within the permissible limit. Dissolved oxygen is varied from 1.5 to 7.6 mg/l with an mean value of 3.6 mg/l seven samples exceeded the permissible limit of 4.0 mg/l. BOD values varied from 5.6 to 22.6 with an mean value of 9.4 mg/l. Eighty seven percent samples had BOD values are higher than the permissible limit during monsoon season as shown in The correlation coefficient (r) among carious water quality parameter are given in table1a.Temperature showed significant positive relationship with turbidity total hardness, TDS, DO, BOD, COD, nitrate, sulpahte and phosphate and negative relationship with pH. PH showed significant positive relationship with pH, TDS, and BOD and negative relationship with temperature, turbidity, total hardness, DO, COD, nitrate sulphate and phosphate. Turbidity showed significant positive relationship with temperature, turbidity, total hardness, TDS, DO, BOD, COD, nitrate, sulphate and phosphate and negative relationship with pH.Total hardness showed significant positive relationship with temperature, turbidity, total hardness, TDS, DO, COD, nitrate, sulphate and phosphate and negative relationship with PH and BOD.TDS Showed significant positive relationship with temperature PH, turbidity, total hardness, TDS, COD, COD, nitrate and sulphate and negative relationship with DO and phosphate. Dissolved Oxygen (DO) showed significant positive relationship between temperature, turbidity total hardness DO, COD, nitrate, sulpahte and phosphate and negative relationship with PH, TDS, and BOD. Biochemical oxygen demand (BOD) showed negative relationship with total hardness, DO, and nitrate and positive relationship with temperature, PH, turbidity, TDS, BOD, COD, sulphate and phosphate.Chemical oxygen Demand (COD) showed significant positive relationship with temperature, turbidity, total hardness, TDS, DO, BOD, COD, nitrate, sulphate and phosphate and negative relationship between. pH. Nitrate showed negative relationship with PH, BOD and phosphate and positive relationship with temperature, turbidity, total hardness, TDS, DO, COD nitrate and sulpahte.Sulphate showed positive relationship with temperature, turbidity, total hardness TDS, DO, BOD, COD, nitrate, sulphate and phosphate and negative relationship with PH. Phosphate in the present investigation showed significant positive relationship between temperature, turbidity, total hardness, DO, BOD, COD, sulphate and phosphate and negative relationship with PH, TDS, and nitrate. The present study deals with the various relationship derived statically by calculation r and t among the physico chemical characteristics. The r value was negative fourteen times and positive fifty tow times this showed that positive relationship in the present surface water studied. During monsoon season, we have investigated the different physico-chemical characteristics of surface water of west zone central India and stabilized the correlation by using ANOVA statistical software. The (8.5 ) are more than the permissible limit set by WHO. The turbidity of surface water was observed to be 1.2 to 9.0 NTU and the mean value of 3.50 NTU, three samples exceeded the permissible limit of 5.0 NTU. Total hardness varied from 175.0 to 620 mg/l. The Maximum hardness (620 mg/l) was observed at sampling stations S 30 (Dhasan River, Near Raisen City). Values of total hardness at sampling station S 29 (604), S 30 (620) and S 37 (605) mg/l are higher than the recommended level set by WHO. The TDS values ranged from 130.0 mg/l to 480 mg/l. All water samples show TDS within permissible limit. Dissolved oxygen of surface water samples analyzed varied from 1.3 to 3.8 mg/l samples S 21 19 ) which was greater than 50% coefficient variation, its indicate their significant variation between stations. The correlation coefficient (r) among various water quality parameters are shown in table2a.Temperature showed significant positive relationship with pH, turbidity, TDS, DO, BOD, COD, nitrate, sulphate and phosphate and negative relationship with total hardness.PH showed significant positive relationship with temperature, pH, turbidity, TDS, BOD, and nitrate and negative relationship with total hardness, DO, COD, sulphate and phosphate. Turbidity showed significant positive relationship with temperature, turbidity, total hardness, TDS, DO, BOD, COD, nitrate, sulphate and phosphate and negative relationship with TDS. Total hardness showed significant positive relationship with turbidity total hardness, TDS, DO, COD, nitrate, sulphate and phosphate and negative relationship with temperature pH and BOD.TDS showed significant positive relationship with temperature. PH, total hardness TDS, BOD, COD and nitrate and negative relationship with turbidity, DO, sulpahte and phosphate. Dissolved oxygen (DO) showed significant positive relationship with temperature, turbidity, total hardness, DO, COD and nitrate and negative relationship with pH, TDS, BOD sulphate and phophaste. Biochemical oxygen Demand (BOD) showed significant positive relationship between temperature pH, turbidity, TDS, BOD, COD, sulphate and phosphate and negative relationship with total hardness, DO and nitrate. Chemical oxygen demand (COD) showed significant positive relationship with temperature, turbidity, total hardness, TDS, DO, BOD, COD, nitrate. sulphate and phosphate and negative relationship between with PH. Nitrate in the present investigation showed positive relationship with temperature, pH, Turbidity, total hardness, TDS, DO, COD, and nitrate and negative relationship with BOD, sulphate and phosphate. Sulphate showed significant positive relationship with temperature, turbidity, total hardness, BOD, COD, sulpahte and phosphate and negative relationship with PH, TDS and DO. Phosphate showed significant positive relationship with temperature, turbidity total hardness, BOD, COD, sulphate and phosphate and negative relationship with pH, TDS, DO and nitrate. The present study deals with the various relationship derived statistically by calculation r and t among the physico Chemical characteristics. The r value was negative seventeen times and positive forty nine times, this showed that positive relationship in the present in the present surface water studied. During winter seasons, correlated different parameter each other statistically which shows great variation negative to positive value for 1% significant value (2.878) and 5% significant value (2.101). In the case of turbidity and temperature and BOD and temperature we established a correlationship which was positive and values were 2.194 and 2.409 respectively, which was greater than 5% significant level. For nitrate and turbidity, nitrate and DO and phosphate and sulphate we have found positive value of correlatonship at 1% significant level i.e. 6.692, 3.100 and 3.567 while BOD and DO show negative corelationship i.e. . TDS of all the samples were below the permissible limit. Dissolved oxygen values varied from 1.0 to 6.9 mg/l, five samples exceeded the permissible limit of 5.0 NTU. Biochemical oxygen demand in surface water samples of the study area varied from 4.0 to 21.3 mg/l (mean value 10.2 mg/l). Eighty seven percent samples of BOD were higher than the limit set by WHO. Chemical oxygen demand was found ranged between 6.4 to 104.0 mg/l with a mean value of 39.5 mg/l. Eighty percent samples of COD was more than the permissible limit prescribed by WHO. Nitrate content was found to vary from 0.08 to 0.6 67 mg/l (Mean value 0.297) as given in table-3. Nitrate in all samples sources are generally low when compared with WHO. Sulphate concentration was analyzed during summer seasons varied from 20.0 mg/l to 179.0 mg/l. The maximum sulphate 179.0 mg/l was observed at samples S 29 (Betwa River Near City Vidisha), all the samples of sulphate concentration were below the permissible limit prescribed by WHO 25 . Concentration of phosphate was observed during summer season in study area varied from 0.05 to 0.142 mg/l with a mean value of 0.043 mg/l. The maximum values were recorded during summer seasons in the samples S 27 collected from Ganga Sagar Lake Near Guna city). It is observed that all the surface water samples were below the permissible limit set by WHO. The S.D. value of temperature (2.40), PH (0.60), Turbidity (2.31), dissolved oxygen (1.54) BOD (4.5) nitrate (0.17) and phosphate (0.04) of each parameters between very little deviation together all the each parameters but in the case of hardness (155.40), TDS (84.54), COD (32.71) and sulphate (37.15) S.D. value have greater deviation together all the each parameters. C.V. values of temperature (7.52), PH (7.79), total hardness (39.56), TDS (31.17), DO (44.77), BOD (44.01) showed wide fluctuations with each other with respect to relation of these parameters between stations, but in the case of turbidity (52.42), COD (82.62), nitrate (58.24),sulphate (68.36), and phosphate (102.32) which was greater than 50% coefficient variation, its indicate their significant variation from station to stations.
The correlation coefficient (r) among various water quality parameters are presented in table-3a.
Temperature showed significant positive relationship with pH, turbidity, total hardness, TDS, BOD, COD, nitrate, sulphate and phosphate and negative relationship with DO. PH showed significant positive relationship between temperature, pH, turbidity, TDS, BOD and nitrate and negative relationship with total hardness, DO, COD, sulphate and phosphate.
Turbidity showed significant positive relationship with temperature, pH, turbidity, total hardness, TDS, DO, COD, nitrate, sulphate and phosphate and negative relationship between BOD. Total hardness showed positive relationship with temperature, turbidity, total hardness, TDS, DO, COD, nitrate, sulphate and phosphate and negative relationship with pH and BOD.TDS showed significant positive relationship with temperature, pH, turbidity total hardness, TDS, BOD, COD, nitrate and negative relationship with DO, BOD, COD, sulphate and phosphate. Dissolved oxygen (DO) showed significant positive relationship with turbidity, total hardness, DO, COD, nitrate and sulphate and negative relationship with temperature, pH, TDS, BOD and phosphate. Biochemical oxygen Demand (BOD) showed significant positive relationship between temperature, pH, BOD, COD, nitrate, sulphate and phosphate and negative relationship with temperature turbidity, total hardness, TDS and DO. Chemical oxygen Demand (COD) showed significant positive relationship with temperature, turbidity, total hardness, DO, BOD, COD, nitrate, sulphate and phosphate and negative relationship with pH, and TDS. Nitrate in the present investigation showed positive relationship with temperature, pH, turbidity, total hardness, TDS, DO, BOD, COD, nitrate and sulphate and negative relationship with phosphate. Sulphate showed significant positive relationship with temperature, turbidity, total hardness, DO, BOD, COD, nitrate, sulphate and phosphate and negative relationship with TDS. Phosphate showed significant positive relationship with temperature, turbidity, total hardness, BOD, COD, sulphate and phosphate and negative relationship with pH, TDS, DO, and nitrate. The present study deals with the various relationship derived statistically by calculation r and t among the physico chemical characteristics. The r value was negative sixteen times and positive fifty nine times, this showed that positive relationship in the present surface water studied. During summer seasons we have investigated the different physic-chemical Characteristics of surface water of west zone central India and stabilized the correlation by using ANOVA statistical software. The table values of 5% significant level were 2.101 and at 1% significant level were 2.878. In the case of turbidity and temperature sulphate and COD and phosphate and COD i.e. 2.554, 2.463 and 2.160 we established a correlation other at 5% significant level. Turbidity and temperature, phosphate and BOD and phosphate and sulphate shows positive relationship i.e 3.459, 5.055 and 3.339 respectively with each other at 1% significant level while BOD and DO we have found negative value of correlation ship at 1% significant level i.e. 
CONCLUSION
Physico-chemical analysis was performed on surface water samples collected from various locations of west zone of central India. The temperature of the surface water samples was recorded range between 19.0 0 C to 37 0 C. PH of all the samples was found below the permissible limit except sampling station S 22 , S 23 and S 33. Turbidity was found at all the samples of study area during all the season were below the permissible limit. Total hardness was ranging from 150 to 770 mg/l. Values of total hardness at sampling station S 29 , S 30 , and S 37 are higher than the limit of WHO standards. DO values was found at sampling station S 27 , S 36 and S 38 are very below of the limit and indicate the polluted point of the study. Seventy five percent (75%) samples of BOD and COD were observed higher than the permissible limit during three different season set by WHO. Temperature, TDS, nitrate, sulphate and phosphate were found well within the prescribed limit. The access of contamination may be the outcome of high human, industrial and agricultural activities in their locality. Proper Monitoring is needed to avoid anthropogenic contamination.
